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UbiSwitch Baseboard

Daughterboard for UbiSwitch

DESCRIPTION

The Amphenol UbiSwitch Baseboard is a breakout system designed to provide a compact (70mm x 70mm) plug and play
system for UbiSwitch. UbiSwitch Baseboard provides 3 x 10Gbps on SFP+ cages and 8 x 1Gbps ethernet ports on Molex
PicoClasp headers.

The UbiSwitch Baseboard itself does not contain any ethernet switching silicon, rather it contains the necessary
connectors and routing required to use UbiSwitch as a complete system. This includes three 10GBASE-R SFP+, and eight
Molex PicoClasp headers for direct connection to an external system.

When used with UbiSwitch, UbiSwitch BaseBoard will automatically begin auto negotiation with any connected devices
and begin receiving and forwarding frames as an unmanaged ethernet switch.

UbiSwitch BaseBoard runs from a wide input voltage range of 8V to 60V allowing integration into a wide range of
applications.
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FEATURES
o 3 x 10GBASE-R ethernet ports

8 x 10/100/1000BASE-T ethernet ports
e Input voltage range from 8V to 60V

e £69.8mm x 69.8mm board size
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e Positive Locking Molex PicoClasp connectors for power and Ethernet ports

e  SFP+ connector for 10G capable SFPs

e |2C Mux for access to all 12C busses on SFPs (currently unimplemented in software)

BotBlox®

HOW TO ORDER

Part Number CF-02BBUD1 UbiSwitch Baseboard
GENERAL SPECIFICATIONS

Voltage Input 8V to 60V DC

Supported Protocols

10BASE-T, 100BASE-TX, 1000BASE-T,

heatsink)

10GBASE-R
Power Consumption 7.2W (idle)
Weight 60 grams
Size 69.8mm x 69.8mm x 18mm (without

Operating Temperature

-70°C to +110°C

Storage Temperature

-70°C to +125°C
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GENERAL OPERATING INSTRUCTIONS

UbiSwitch Baseboard is designed for use in harsh environments, operating from a nominal supply voltage of 24V, but with the
ability to operate from as low as 8V and as high as 60V. UbiSwitch Baseboard is purely a breakout board, and contains no
switching capabilities by itself. It must be used with UbiSwitch to create a full ethernet switch system.

To use UbiSwitch Baseboard, first mate the board with UbiSwitch then apply an input voltage from 8 to 60V. Then connect
external devices and the Ubi system will begin functioning as an unmanaged switch with up to 3 x 10GBASE-R SFP+ ports
and 8 x 1TGBASE-T ports.

SAFETY INFORMATION

e This device can operate on voltages near and above 60V. Please read this manual
before operating.

e This device is provided “as is” In-application testing prior to integration is recommended.

e This device is provided as an electronic circuit board, and requires integration into
chassis for full ingress protection.

e Do not use this product in wet environments without integrating into a chassis.

e Do not operate this product beyond the rated temperature and voltages.
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BLOCK DIAGRAM
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SYSTEM DESIGN

UbiSwitch contains the main ethernet switch IC. This IC provides eight 1GBASE-T ethernet ports and three 10Gbps
10GBASE-R ports. These eleven ports are routed directly to a Samtec Edge Rate connector on UbiSwitch, along with several
other power and control lines.

ERFB-030-05.0-5-DV-K~TR

GND 12 GND
P1A_P - 4 SE_SCLK  sYNC Ethernet input
P1A_N 5 b GMND
P1B_N 7 8 PORX_P
Port 1 P1B_P 9 J10 PORX_N Bort O
1GBASE-T = P1C_P GND 1GBASE-R
Port Picp A 412
P1C_N 131 114 POTX_P Port
P1D_N 151 _116 POTX_N
_P1D_P 171 18 [NGND
GND 9l 20 RO_LED_P1_LEDO M
[ P2A_P 21 22 R1_LED_P2_LEDO
P2A_N 23 24 R2_LED_P3_LEDO
P2B_N 250 126 R3_LED_P4_LEDO LED
1 GE;-T ] p2ep 27 28 R4_LED_P5_LEDO % E;Pak-:;ut
Port P2C_P 29 30 EE_CLK_CO_LED_P1_LEDO_FLOW 'gnais
P2C_N 31 32 EE_DOUT_C1_LED_P6_LEDO
P2D_N 33 34 C2_LED_P7_LEDO
_P2D_P 35 36 C3_LED_P8_LEDO
GND 37 38 GND
 P3A_P 39 40 PLA_P
P3A_N 41 42 P4A_N
ot P3B_N 43 4l P4B_N bort 4
o P3B_P 45 46 P4B_P ©
1GBASE-T - 1 g
e P3C_P 47 48 puc_p [ 1OBASET
P3C_N 49 50 P4C_N
P3D_N 511 52 P4D_N
_ P3D_P 53] _ls4 P4D_P
[ Voltage
29 00 1 > VBUS Input

Signals on the UbiSwitch carried on the Samtec Edge Rate header 1
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P5SD_N 41 42 P6D_N
P5C_N 43 44 P6C_N
Port 5 PSC.P 45| |46 P6C_P
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Signals on the UbiSwitch carried on the Samtec Edge Rate header 2
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The signals shown in the previous diagrams enter UbiSwitch Baseboard through its corresponding Samtec EdgeRate
header. UbiSwitch Baseboard then routes these signals in the following ways

Ports 1-8 (the 10/100/1GBASE-T ports) are routed to Molex PicoClasp headers through ethernet magnetics.
e Ports 0, 9 and 10 (the 10GBASE-R ports) are routed to 1x3 SFP+ connector.

e UbiSwitch Baseboard houses a Molex PicoClasp header for 8-60V power input (VBuUs). This is then routed to
the Samtec Edge Rate header to power the UbiSwitch.

e Serial signals are routed to a Molex PicoClasp header.

e SMI signals are routed to a Molex PicoClasp header, and also to an 12C mux that connects to the 12C busses
on all three SFP ports.

Auto negotiation

All ports on the UbiSwitch system support auto negotiation, auto-MDI/MDIX and polarity correction. Each port will auto
negotiate with the connected device to achieve the fastest possible speed. The fastest possible speed will depend on
what the connected device is capable of, and the quality of the cabling between UbiSwitch Baseboard and the
connected device. This simplifies system connectivity, meaning eight of the ports on UbiSwitch Baseboard are
compatible with any 10/100/1G device and three ports are compatible with Fiber SFP+ devices.

INCLUDED EQUIPMENT

The product includes the following:

1 x UbiSwitch Baseboard board

8 x Molex PicoClasp to RJ45 4-way Shielded Twisted Pair cables (300mm)

1 x Molex PicoClasp Power Cable to bare, tinned leads (300mm)

RoHS Compliance

The Amphenol UbiSwitch Baseboard complies with the RoHS (Restriction of Hazardous Substances
Directive) Certificate of Compliance.
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HARDWARE INTERFACES

Board Map (front)
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Board Map (Back)
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CONNECTORS AND PINOUTS

Edge Rate connector

The 8 ports, 3 SerDES, SMI, LED signals, UART, input voltage and output voltage are placed onto a Samtec Edge Rate™
(MPN: ERF8-030-05.0-S-DV-K-TR) stackable header. The Edge Rate connector on the UbiSwitch Baseboard Board is
shown below.

PIN 1 PIN 2

PIN 59 PIN 60
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Position 1

Guiding features on
each end to polarize
socket to terminal.

Position 1

Alignment pins to polarize
connectors to PCB

Edge rate connector mating

SIGNAL TO PIN ASSIGNMENTS

Connector Pin Name Pin Number | Description
J7 GND 1 Ground
GND 2 Ground
GND 6] Ground
GND 12 Ground
GND 18 Ground
GND 19 Ground
GND 37 Ground
GND 38 Ground
GND 55 Ground
GND 56 Ground
GND 57 Ground
GND 59 Ground
VBUS 58 Input supply voltage, 8V to 60V
VBUS 60 Input supply voltage, 8V to 60V
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P1A_P 3 Port 1 1000BASE-T Differential Data Pair A ~ D

P1A_N 8 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P1B_P 9

P1B_N

P1C_P 11

P1C_N 13

P1D_P 17

P1D_N 15

P2A_P 21 Port 2 1000BASE-T Differential Data Pair A ~ D

P2A_N 23 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P2B_P 27

P2B_N 25

P2C_P 29

P2C_N 31

P2D_P 35

P2D_N 33

P3A_P 39 Port 3 1000BASE-T Differential Data Pair A ~ D

P3A N 41 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P3B_P 45

P3B_N 43

P3C_P 47

P3C_N 49

P3D_P 53

P3D_N 51

PAA_P 40 Port 4 1000BASE-T Differential Data Pair A ~ D

P4AA_N 42 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P4B_P 46

PAB_N 44

PAC_P 48

PAC_N 50

P4D_P 54

P4AD_N 52

POTX_P 14 SerDES Port O Transmit Data bus positive

POTX_N 16 SerDES Port O Transmit Data bus negative
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PORX_P 8 SerDES Port O Receive Data bus positive

PORX_N 10 SerDES Port O Receive Data bus negative

RO_LED 20 Parallel multiplexed LED outputs. These active low
LED pins directly drive the port” s LEDs supporting
a range from 1 to 20 LEDs in a multiplexed fashion.
In this mode the cathode of each LED connects to
these pins through a series current limiting resistor.
The anode of each LED connects to one of the
Cx_LED pins below

R1_LED 22

R2_LED 24

R3_LED 26

R4_LED 28

CO_LED 30 connect to the anode of LED column O for each
row

C1_LED 32 connect to the anode of LED column 1 for each
row

C2_LED 34 connect to the anode of LED column 2 for each
row

C3_LED 36 connect to the anode of LED column 3 for each
row

SE_SCLK 2 Synchronous Ethernet Source Clock. This is a 25
MHz reference clock which can be used as a
synchronous clock input from the board or system.
This signal must come from a high quality clock
conditioning circuit or Synchronous Ethernet PLL.

Connector Pin Name Pin Number | Description
J13 GND 1 Ground

GND 2 Ground

GND 7 Ground

GND 13 Ground

GND 19 Ground

GND 20 Ground

GND 25 Ground

GND 37 Ground

GND 38 Ground

GND 55 Ground

GND 56 Ground

GND 58 Ground
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GND 60 Ground

+3V3 57 Output 3.3V, maximum 0.5A

+3V3 59 Output 3.3V, maximum 0.5A

P5A_P 53 Port 5 1000BASE-T Differential Data Pair A ~ D

P5A_N 51 Note: T00BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P5B_P 47

P5B_N 49

P5C_P 45

P5C_N 43

P5D_P 39

P5D_N 41

PBA_P 54 Port 6 1000BASE-T Differential Data Pair A ~ D

PBA_N 52 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P6B_P 48

P6B_N 50

P6C_P 46

P6C_N 44

P6eD_P 40

P6D_N 42

P7TA_P 36 Port 7 1000BASE-T Differential Data Pair A ~ D

P7A_N 34 Note: 100BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P7B_P 30

P7B_N 32

P7C_P 28

P7C_N 26

P7D_P 22

P7D_N 24

P8A_P 18 Port 8 1000BASE-T Differential Data Pair A ~ D

P8A_N 16 Note: T00BASE-TX and 10BASE-Te are also
supported on the A and B pairs.

P8B_P 12

P8B_N 14

P8C_P 10

P8C_N 8
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P8D_P 4
PSD_N 6
POTX_P 17 SerDES Port 9 Transmit Data bus positive
POTX_N 15 SerDES Port 9 Transmit Data bus negative
PORX_P 23 SerDES Port 9 Receive Data bus positive
PORX_N 21 SerDES Port 9 Receive Data bus negative
P10TX_P 5 SerDES Port 10 Transmit Data bus positive
P10OTX_N 8 SerDES Port 10 Transmit Data bus negative
P10RX_P 11 SerDES Port 10 Receive Data bus positive
P10RX_N 9 SerDES Port 10 Receive Data bus negative
ETH_RST 27 Active low system reset
MDC_CPU 33 Management Data Clock, Slave. MDC_CPU is the

reference clock input for the serial management
interface (SMI) that connects to an external SMI
master, typically a CPU. A continuous clock stream
is not expected. The maximum frequency
supported is 20.0 MHz The CPU’ s SMI interface
is used to access the device’ s registers but it
cannot be used until the device’s INTn pin
becomes active low.

MDIO_CPU 35 Management Data I/O, Slave. MDIO_CPU is used
to transfer management data in and out of the
device synchronously to MDC_CPU

USART2_RX | 29 Microcontroller USART RX line

USART2_TX 31 Microcontroller USART TX line

SFP+ connector

UbiSwitch Baseboard supports 3x10Gbps Fiber SFP+ module. To achieve a very small form factor, a 1x3 SFP+ cage is used.

1x3 SFP+ connector on UbiSwitch Baseboard
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Out the box, only 10G capable SFPs can be used with the UbiSwitch module, the SFP ports on UbiSwitch BaseBoard are

only compatible with 10G capable SFPs. These three ports are configured by default with a 10GBASE-R interface. A 10G
SFP, such as the Cisco SFP-10G-T-X module should be used.

Ports 9 and 10 SFPs can be configured to run in 1000BASE-X mode for 1G SFPs by making a small solder connection on
UbiSwitch Module. All three SFPs (ports 0, 9 and 10) will be able to be configured via the UbiSwitch running BloxOsLite.

Please note that these cages can occasionally be quite stiff on initial installation of an SFP. You may need to apply a fair
amount of force, see image below.

How to insert an SFP into the SFP cage without risking damage to any components on the board.
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Voltage Input

The top left connector is the voltage input terminal. A four pin PicoClasp connector is used to allow the input voltage to be

easily daisy chained between boards (two wires per power rail).

The voltage input has the following features:
e Voltage input can range from 8 to 60V

o Maximum allowable voltage of 65V

e Transient voltage protection above 66.3V

o Reverse polarity protection

JI,L;H BED—
VIN GND

Voltage input header pinout

Voltage input connector part numbers

Connector on board Mating header Crimp used Wire used

5019400407 5019390400 5013340000 UL1061, 28AWG
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Cable pinout
1 L
) |
3 n
2l

Voltage input cable pinout (red = V+, black = GND)

Ethernet Ports

There are eight ethernet connectors on UbiSwitch Baseboard. Each connector has eight pins corresponding to the eight
signals required for T000BASE-T which are A-, A+, B-, B+, D-, D+, C+, C-. The pin mapping of all eight connectors is
identical.

A- A+ B-B+D-D+ C+ C-
PORT 2
BRARARMARRL =

;5L

Ethernet Port Pinout
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Ethernet connector pinout and part numbers
Connector on board Mating header Crimp used Wire used
5013310807 5013300800 5013340000 UL1061, 28AWG

Ethernet Cable pinout

40- ]
40+ T
4B- ]
4C- a
4c+ 4
48+ 3
44 2
air 1

MPN: 101201880009

External LED Header

1.3 ms per o [}

4C-
AC+
ap+
a0-
48+ R+

48- RX-

48+ TH=

Fin 1
PicaClasp: 5013300300

dA- TX-

BAPM (Howsing): 5013300800

BAPM (Crimp): 5013340000

300mm

An External LED header on the top of the board allows port activity indicator signals can be brought off-board for integration

into a chassis.

External

ED header pinout
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Ethernet connector pinout and part numbers
Connector on board Mating header Crimp used Wire used
5013310907 5013300900 5013340000 UL1061, 28AWG

External LEDs connection should be followed below diagram:

CELEC PBLEDD
£3_LED_FT_LEDG
EE_LQUT CI LED PELEDD
EE_CLK €5 IED Fi LEDO_FLOW

T - —|

| -
| - .- e .
B =k Ll

& =

fref i

& ! £

B [

s ¥ w s
N L T

06 o7

AEEN
REEN
REEN
RED
GREEW

REEN
RELD
REEN
L
a@:
REEN
=" RED
a@l I
GREEW
=% HE0
e
3 BERI
GREEW
RED
GREEH
Rl

o8 o oo 1 [iH] 3 04

»
.-

a

b

&

¥ a3
L~
os

Bi LED PF IEDO 1:-0:1: I"l Bu L[ PEIERG &

P 1501 2 ED P, ®
B i pateig TN — ] Bl T 1 T—1 - 1 I R . FORT & FORT 10 PORT O
R1LED P2 _LEDD I'Jll-l‘D PL RLIEC PRIECC R
ROLED P LEDO 190K, — B4 RO IS0 FLLE0GR —i 1
FORT & PORT 2 PORT 3 FORT & PORT & FORT & FORT 7 PORT B

Ports 1 to 8 use two LED signals to indicate link speed and activity. In figure 14 above, these two LED signals are mapped to
a dual color LED, but this could alternatively be two single color LEDs. In figure 14 above, the color corresponds to the link
speed and activity is shown via blinking. (Green blinking indicates a 1000 Mbps connection, Red blinking indicates a
100Mbps connection, Orange blink indicates a 10Mbps connection). A solid on LED indicates Link/No Activity.

Ports 0, 9 and 10 each use a single LED signal to indicate activity. In the diagram above, Port 10 uses the red part of a dual
color LED while Port O uses the green part of a dual color LED to save space. Port 9 uses the red/green part of another dual
color LED.

150Q resistors are embedded onto the board and hence will already be in series with any external LEDs. This means that
additional series resistors may not need to be added to any external LEDs.

SMI header

The SMI header on the top of the board allows access to the registers of Switch IC on the UbiSwitch module, in addition to
three SFPs. This header is generally used for troubleshooting, it is not recommended to use the SMI header for switch

configuration. Instead, use the serial header that provides access to the command line interface on UbiSwitch.
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SMI header pinout
SMI connector part numbers
Connector on board Mating header Crimp used Wire used
5019400407 5019390400 5013340000 UL1061, 28AWG

Serial header

The serial header allows control messages to be sent/received to/from the microcontroller on UbiSwitch to configure the
device. This allows the user to wire any external serial device to UbiSwitch Baseboard, and send serial commands to the
system to provide switch configuration
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SMI header pinout
UART connector and part numbers
Connector on board Mating header Crimp used Wire used
5019400407 5019390400 5013340000 UL1061, 28AWG

SYNC CLK

£

IPEX header
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Other Interfaces

LEDs

There are 15 LEDs on UbiSwitch Baseboard in total. Ten of these LEDs are dual color LEDs, allowing for a total of twenty-five
LED signals on this board. Ten of the LED signals can be taken off the board.

The 3.3V SFP+ Power Indicator LED (Green) indicates that voltage is present on the 3.3V SFP+ line. It should be solid green
in normal operation.

The 3.3V UBI Power Indicator LED (Green) indicates that 3.3V of the UbiSwitch module is present. That indicates that the
UbiSwitch is stacked on the UbiSwitch Baseboard board correctly and both are powered. It should be solid green in normal
operation.

Power Indicator LED

There are three LEDs (Green) at bottom left of UbiSwitch Baseboard indicating when SFP+ module is plugged to the SFP+
connector. Each LED indicates one SFP+ module at port O, 9, 10. It should be solid green when SFP+ module is plugged.

SFP+ module Indicator LED
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Each Port from 1 to 8 Activity LED is a Red/Green dual color LED and each corresponds to a specific port. They indicate
activity on each port and will blink when there is traffic on a port. They should be solid off when a port is not connected to any
device, and they should blink under normal operation (Green blinking indicates a 1000 Mbps connection, Red blinking
indicates a 100Mbps connection, Orange blink indicates a 10Mbps connection). A solid on LED indicates Link/No Activity.

WEI_ PORT 1
T SRS
WY~ PORT 2

] . PORT 3

- |
S
T DIR4

DAC] PORT 4

Port 1-8 Link/Activity LEDs

Port 10/0 Activity LED is D4 - Red/Green . Port 9 activity LED is D3 - Red. They should blink under normal operation.
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PORT 10
- PORT O

Port 0,9,10 Activity LEDs

Mounting holes

There are six mounting holes on the UbiSwitch Baseboard which are floating by default (not connected to any electrical NET
on the board). These holes are designed to accept M3 screws. Mounting holes 5,6 are used to fix UbiSwitch on UbiSwitch
Baseboard, and are populated with board mounted threaded M3 standoffs to allow for easy assembly. Mounting holes
1,2,3,4 are used to fix UbiSwitch Baseboard to an enclosure. If external access to the shield ground is required on UbiSwitch
Baseboard, mounting hole 3 can be connected to UbiSwitch Baseboard’s chassis ground by solder bridge jumper JP1. JP1
is open by default.

DEVICE CONFIGURATION

UbiSwitch Baseboard itself is a passive board and requires no configuration. For information on

how to configure UbiSwitch, please refer to the UbiSwitch Datasheet.
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MECHANICAL DRAWING
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Notice: Specifications are subject to change without notice. Contact your nearest Amphenol Corporation Sales Office for the latest specifications. All statements, information

and data given herein are believed to be accurate and reliable but are presented without guarantee, warranty, or responsibility of any kind, expressed or implied. Statements or
suggestions concerning possible use of our products are made without representation or warranty that any such use is free of patent infringement and are not recommendations to
infringe any patent. The user should assume that all safety measures are indicated or that other measures may not be required. Specifications are typical and may not apply to all

connectors.
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